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The Development of the Root in Botrychium ternatum. 
DOUGLAS H. CAMPBELL. 

(WITH PLATE IV.) 


Among the peculiarities of the Ophioglossace distinguish- 


ing them from the true ferns are the roots. These are much less 
numerous, but of correspondingly greater size, only one root 


being developed at the base of each leaf, and consequently, in : 
such forms as produce but one leaf annually, but one principal | 
root is formed each year, though probably several leaves are de- 

veloped the first year, and a corresponding number of roots. On 

account of the extreme shortening of the internodes of the stem, 
which in large specimens of the species under consideration sel- 
dom reaches a length of more than two or three centimeters, the 
roots are much crowded. 

The roots are thick and fleshy, and almost completely desti- 
tute of root-hairs, thus differing very much from most other pter- 
idophytes, the older ones being sometimes 3mm. in diameter. 
They have a thin brown epidermis in the younger parts, becom- 
ing in the older portions thicker and wrinkled, forming with the 
underlying tissue a tough and ridged cortex. 

Arising from the larger roots are smaller ones, formed in acro- 
petal succession, but in smaller numbers than in the true ferns, 
and not as distinctly two-ranked. Nothing was observed to indi- 
cate that they arose dichotomously, or in any way differently from 
the ordinary methods in other pteridophytes. In some cases it 
was evident that a lateral root had taken the place of the main 
one, whose apex had apparently been in some way injured, and 
in one case this had been repeated, two roots branching out the 
second time nearly at the same point, diverging widely, and at 
first sight having the appearance of dichotomous branching, but 
their lateral origin was plainly evident on closer examination. 
Possibly the supposed dichotomous branching of the roots was 
inferred from some such cases. Occasionally where secondary 
roots were developed very early, they also gave rise to lateral 
rootlets, but this was not very common. 

Longitudinal sections through the conical end of the root 
show a very early division of the young tissues, which a short 
distance below the apex becomes very conspicuous. The growth 
is due to the division of an apical cell of the usual form, whose 
derivative cells become differentiated into the permanent tissues 
of the root. The root-cap differs in appearance from that of the 
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true ferns in the indistinctness of the lavers of cells representing 
the successive segments of the apical cell, all traces of the strati- 
fication so conspicuous in true ferns being very early lost. Oc- 
cupying the center of the root is a evlinder of procambium cells, 
and surrounding this, several rows of broader cells, with inter- 
cellular spaces between their lateral walls. On account of the 
air occupying the spaces, this zone of cells is very conspicuous 
when the section is mounted in water. Lying outside of these 
cells is a second zone of smaller cells destitute of intercellular 
spaces, and surrounding the whole is the epidermis whose cell- 
walls, very early, become brown in color, and torm a continuous 
thin brown covering over the end of the root. Some of the cor- 
tical cells lving immediately underneath later have their walls 
similarly changed. 

The apical cell (figure 1. a) is a nearly equilateral tetrahie- 
dron in form, and the succession of segments seems to be per- 
fectly regular. Each segment is formed by a wall parallel to 
one of the faces of the apical cell, the eell thus formed being 
tabular, with the broader faces triangular. The cap-cell is th 
last formed of each eycle of segments, and differs in its subse- 
quent divisions from the three lateral segments. Each of thi 
latter is first divided into two nearly equal cells by a radial wall 
(figure 2. a). In each of the cells thus formed a tangetial wal! 
arises, dividing it into an inner and an outer cell, the former be- 
ing the larger; and very soon after, the inner cell becomes fur- 
ther divided by a seeond tangential wall into two nearly equal 
cells. Of the three cells into which each half of the original 
segment is now divided, the inner one gives rise to the central 
procambium cylinder of the root; the middle one to the ground 
tissue lying next the procambium, and probably to the whole, or 
at any rate to a large part of the cortical parenchyma; from the 
outer cell, the epidermis and possibly part of the cortical tissue. 
I was unable to determine positively whether or not the outer 
cell underwent any further division by walls parallel to the first 
wall, that is, whether the cells derived from this outer cell 
formed more than one layer, or whether all the subsequent di- 
vision walls were perpendicular to that first formed. 

In the segments from which the root-cap is formed, the first 
wall, as seen from above (figure 3. 1), is parallel to one of the 
sides of the triangular cell, dividing it into two unequal cells, au 
elongated four-sided, and a triangular one. The former is 
divided inte two by a wall perpendicular to the first (figure °. 
1), before the other is divided. For a short time walls ar: 
formed only at right angles to the broad faces of the segment, a- 
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in true ferns. In the latter this remains permanent, so that the 
root-cap consists of a series of distinet strata or lamelle, each 
composed of a single laver of cells, and representing a singh 
segment of the apical cell; but in Botrychium walls are soon 
formed in all directions, and thus the original strata beeome so 
merged as to obliterate completely the boundaries between them. 

In the lateral segments there are formed for some time walls 
perpendicular to the broad faces only of the scgments, so that 
the latter remain for some time single lavers of cells, the growth 
of the segments being almost entirely lateral, and the vegetative 
cone is thus rendered very obtuse. The first transverse walls are 
formed in the outer cells, where they continue to form rapidly, 
alternating with longitudinal walls and forming a small-celled 
tissue whose cells are nearly cubical in form. Division does not 
occur so rapidly in the cells lying nearer the central part of the 
root, and these are consequently of larger size; they also very 
early show intercellular spaces. Those lying immediately in 
contact with the procambium cells of the central cylinder are 
narrower than the others and form the bundle-sheath, which, 
however, never becomes very sharply differentiated. 

The tissue derived from the innermost cells of the segments 
is composed of cells whose transverse divisions are very few as 
compared with the longitudinal ones, and are theretore long and 
narrow, this becoming very carly marked and sharply separating 
the central plerome cylinder from the surrounding tissues. The 
transverse partitions are usually oblique so that the cells have 
more or less pointed ends, forming the procambium (figure 1. 
pr). All of the young cells possess a large central nucleus 
from which radiate protoplasmic threads, which with the peri- 
pheral protoplasm of the cells contain numerous granules, 

The root soon reaches nearly its full diameter, any further 
growth being due to increase in the size of the cells, and longi- 
tudinal divisions cease, although for some time transverse walls 
form rapidly except in the procambium cells. These finally 
cease and the subsequent lengthening of the root is due to the 
elongation of its cells. 

The « spidermal cells become thicker walled, the walls at the 
same time becoming brown, and the cells losing the greater part 
or all of their contents. 

The ground-tissue cells remain distinguishable into two por- 
tions, although this is not so evident as in the younger parts 
of the root. They develop great quantities of starch in small, 
roundish or oval granules, these being especially numerous in 
the larger celled inner parenchyma. 
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The development of the different parts of the fibro-vascular 
bundle is most readily followed by means of a series of trans- 
verse sections. Such a section, made Lefore any of the perma- 
nent tissue is formed, shows that the voung bundle is composed 
of a mass of thin-walled cells whose diameter is very much less 
than that of the surrounding ground-tissue cells, so that the 
young bundle is clearly defined (figure 4). 

The first indication of the formation of permanent tissue is a 
change in the walls of certain cells arranged in groups at the 
periphery of the cylinder and at equal distances from each other 
(figure 5. ph). Their walls beeome noticeably thicker and 
strongly refractive, so that they are easily recognized. These 
cells form the beginning of the phloem masses of the complete 
bundle. Shortly after the first phloem cells have become differ- 
entiated, there are formed at equal distances from them, also at 
the outside of the bundle, an equal number of groups, consisting 
at first of two or three cells, whose walls become strongly thick- 
ened, but appear opaque, so that they differ markedly from the 
phloem cells. These are the primary tracheids and form the be- 
ginning of the xylem (figure 5. 2y). 

A longitudinal section of a bundle at this stage shows that 
the primary tracheids are narrow pointed cells, with spirally 
thickened walls, the spirals more or less confluent so as to form 
reticulate markings (figure 7. tr). 

The further development of the bundle proceeds very slowly, 
the formation of permanent tissue continuing from the points at 
the circumference toward the center. The secondary tracheids, 
for there are no true vessels, are frequently marked with bor- 
dered pits, resembling more those of gymnosperms than the 
sealariform markings of the vessels of ferns. Their formation 
ean be readily followed by making thin longitudinal sections at 
points where the bundle is not fully formed. 

These markings begin by the thickening of the wall leaving 
spaces of considerable size where the wall remains of its original 
thickness. At this stage (figure 9), the wall appears marked 
with large but shallow pits. As the thickening progresses, 
while the bottom of the pit retains its original diameter, the 
parts of the wall surrounding it grow over it so as to make the 
pit assume more and more the form of an inverted cone. The 
upper opening does not close up, but after it has reached a certain 
size its walls cease to approach each other and the upper part of 
the pit has the form of a short tube, so that the whole pit is like 
an ordinary inverted funnel. On account of the uniform diam- 
eter of the neck of the funnel, its outline, when seen from above, 


1886.] BOTANICAL GAZETTE. 53 


is very sharply defined ; whereas the outline of the base is much 
fainter, and the whole pit seen from above appears as a very 
definite pit whose transverse diameter is the greater, surrounded 
by a much less distinet, but usually quite evident cirele marking 
the original outline of the pit (figures 8 to 10). In_ pro- 
portion as the pits are more or less elongated and crowded, the 
tracheid approaches more those of the ferns or gymnosperms. I 
could not certainly determine whether or not the bottom of the 
pit was finally absorbed. There isa general correspondence in 
the place of formation of pits on the adjacent walls of neighbor- 
ing tracheids, but not so marked as is often the case. ‘Some- 
times the thickening of the wall is uniform between the pits, so 
that they retain the form of unbordered pits. 

The bundles differ in form in the main and lateral roots. 
In the former the mature bundle has a nearly triangular sec- 
tion, the xylem consisting of three radially placed oval masses 
of trac theary tissue, with three masses of rather thick-walled, 
imperfectly developed sieve tissue, constituting the phloems lying 
between. The limits of the phloem masses are not very clear, 
merging more or less into the thin-walled parenchyma, constitu- 
ting the rest of the fibro-vascular cylinder. In the lateral roots 
the bundle is oval in outline and the xylem and phloem in two 
masses instead of three (figure 6). In neither case do the sep- 
arate masses coalesce. In one case a very strong main root showed 
four instead of three xylem and phloem masses. 

The phloem consists of elongated cells of varying diameter, 
some of the larger ones with the transverse walls only slightly 
oblique, probably being undeveloped sieve-tubes. The rest of the 
cells are narrower, with much more oblique walls, so that their 
ends are often decidedly pointed ; otherwise they differ but little 
from the surrounding parenchyma, 


EXPLANATION or PLAare 1V.—Fig. 1. Longitudinal section through the 


apex of a main root oe Botrychium ternatum. » 150. a, apical cell. pr, pro- 
cambium cylinder. ¢, root-cap. 
Fig. 2. Transv erse section through the region of th2 apical cell. 150. 


The first six lateral segments are numbered. 

Fig. 3. Young segment of root cap, showing the first division walls, 1 
and 245, 

Figs. 4-6. ‘Transverse sections through the young bundle of a lateral root. 


6 is practically complete. ph, phloem. +y, xylem. 245, ; 

Fig. 7. Longitudinal section of the bundle of a main root, of about the 
age of Fig. 6, showing the primary tracheids, tr. > 245. 

Fig. 8. Longitudinal section through mature bundle of main root, show- 
ing parts of two complete tracheids. 500. 


Fig. 9. Surface of the wall of a young tracheid, showing the early stages 
of the bordered pits. >< 500. 
_ Fig. 10. Section through the wall separating two tracheids with bordered 
puts, 500, 
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n Some Recent Notes and Descriptions of Eriogonez in the Pro- 
ceedings of the California Academy of Sciences. 


Cc. C. PARRY. 


The present energetic and successful botanical collector of the 
California Academy of Sciences, Mrs. M. K. Curran, having lately 
undertaken the very different work of systematic description in 
the published Proceedings of the Academy, the views there pre- 
sented naturally call for some notice in the current pages of bo- 
tanical literature. 

Having lately given some attention to the study of Eriogonex 
the writer was naturally much interested in seeing whatever new 
light might be thrown by recent discoveries on the difficult prob- 
lems of systematic classification, and having been kindly favored 
with authentic specimens and published notes from the above 
source, the following suggestions are respectfully offered. The 
old difficulty of strictly defining genera and species, that in the 
now prevalent Darwinian view are genetically related, is only 
equally true of Eriogonex as of other more or less closely asso- 
ciated genera, and the only satisfactory solution is in a careful 
exercise of judgment based on extensive observation and expe- 
rience. As Mr. Bentham, the most profound of modern hotani- 
eal systematists, has wisely remarked, ‘Any tyro with a little 
practice can draw up long descriptions of specimens, fairly detail- 
ing every organ, but the selecting the characters necessary to give 
a good idea of a species in a short description requires a thorough 
knowledge of the subject and a methodical mind.” In the brief 
pages 1-4 of the Calif. Acad. Proc. for 1885-86 Mrs. Curran 
claims to have data, mainly derived from her own recent discov- 
eries, to invalidate some of the long established genera of Erio- 
gone, even at the risk of merging all into the single polymor- 
phous genus Eriogonum. To properly substantiate such a claim 
we would naturally look for very important discoveries, but, as 
far as the pages referred to show, only two are brought to light. 
The first of these is a very well marked Eriogonum, closely  re- 
lated to the well-known FE. angulosum Benth., showing in fact 
no essential difference either in involuecral characters, or internal 
bracteoles, only indeed remarkable for the excessive wooliness 
encompassing the flowers, on which the very apprepriate specific 


name, EF. gossipinum, is based. On the strength of this normal 
species, however, Mrs. Curran proceeds at once to demolish the 
Nuttallian genus Nemacaulis, and hastily constructs a section of 


Eriogonum, “ Bracteolata,” in which it is snugly ensconeed, being 
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somewhat strangely followed by a species (E. Greggii) which she 
knows only from description. 

Having on a previous study of this genus carefully examined 
its character, and at one time even ventured to anticipate Mrs. 
Curran’s conclusions in merging it into Eriogonum,as KE. Nema- 
caulis, on the advice of other experienced botanists, a second 
sober thought induced me to withhold my rash hand, and while 
still seeing how a further development of involucral characters, 
by uniting the lower series of spiral bracts into a trae whorl, 
would break down the generie distinetion, till this is aecom- 
plished the genus may well stand as Prof. Gray suggested, one 
of the very best of the Eriogoneze genera. Therefore I doubt 
not the botanical verdict will be in the ease under consideration 
“not proven,” and Nemacaulis Nuttallii Benth. will still eseape 
an italicised reduetion. 

Coming next to Chorizanthe, the above writer, after designat- 
ing two unimportant varieties, comes out with a detailed deserip- 
tion of a minute, inconspicuous plant (barely three inches high), 
under the name of Chorizauthe insignis. Why so designated 
does not appear, either from the specimen or description, At 
the same time not a single character is given to keep it out of the 
genus Oxytheca, as at present defined, the entire absence of basal 
spurs, as well as an increased number of flowers, with obscure 
bracteoles at the base, clearly separating it from C. leptoceras, 
which it outwardly resembles, and, therefore, unmistakably a 
genuine Oxvtheea, only approximating, as one would naturally 
expect, the allied but very distinct genus Chorizanthe. Having 
thus glanced at the deseriptive work, we may go back to the pre- 
liminary views with which the descriptions are prefaced. 

While realizing fully the difficulties that seem to crowd upon 
the path of discovery in the clear definition of the Eriogoneus 
genera, we fail to get any light here in the confused statements 
made. Instead of which there are crude views of relationship, 
such as comparing the involucroid perianth (2?) of Lastarrizea, 
with the entirely normal one of Hollisteria, to which it has not 
the most remote resemblance, and which the author of the genus 
failed to recognize in his clear description. 

The “theory” of a reduced perianth in Chorizanthe Lastar- 
ria is demolished ina single paragraph by the inability of the 
writer to recognize under her microscope a character which the 
original deseriber clearly laid down, which is (perhaps in rather 
an exaggerated way) shown in the published plate, and which all 
subsequent descriptions have plainly stated, viz: a series of lobed 


appendages alternating with the stamens, reasonably representing 
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a reduced perianth. Only one other point in this connection, on 
which the writer feels competent to express an opinion. What 
Prof. Gray once suggested, but with an important reservation, 
might be the equivalent of an involucre in Lastarriwa in the sub- 
tending whorl of cauline bracts, is utte ‘rly inadmissible from the 
fact that besides the so-called perianth, they encircle invariably 
the extending axis, thus showing that jt is a true cauline and not 
a floral appendage. This is also clearly not the case in Oxytheca 
lutevla (or any other Eriogonous species), where as in the former 


case the irregular whorl of spines enclose only the cluster of 


bracted perianths. 


In conclusion, may we not express the earnest hope, in the 
true interest of systematic botany, that before botanical science 
is loaded down with useless synonyms, or made obscure by crude 
xpeculations and rash innovations, those who venture to leap will 
tirst take a long and careful look. 


Botanizing in Texas, 1. 


J. REVERCHON, 


By “ botanizing ” I do not mean taking a railroad and stop- 
ping at such and such a station, taking a ramble or two in the 
neighboring hills, or sometimes jumping from the cars at a coal 
station, tempted by some tantalizing plant, and running back 
with only the top of said plant, at the call of the imperious 
whistle, and after that running may be a hundred miles before 
stopping again. That is not my way, as the railroads do not 
pass exactly where many nice things are found, and I don’t care 
to be in a hurry. “ 

So we started, my wife and I, and Robert Freeman, April 8, 
1885, from our home in Dallas county. Freeman was 4 fine 
fellow, exactly fit for driving, hunting, fishing, and other duties 
invaluable on such a trip. Had. we met some st rayed Apaches 
or unruly Mexicans, he would have been equal to the emergency. 
Our covered wagon, drawn by a good team, was packed: with 
provisions, drying papers, arms, ete. It would seem as if we 
were fixed to travel any length of time, and over any extent of 
country. I will not venture to describe our appearance, and 
must not forget that L am writing for botanists, anxious that | 
begin to botanize. 

The evening sees us in the “ Lower Cross-timbers,” a vast 
belt of sandy post-oak land that extends a long distance north 


a 


and south, and separates two regions of extensive prairies. As 
the season was very backward few plants were in bloom, and | 
will only mention the Astragalus distortus. After that we reached 
some cretaceous hills bordering a vast prairie, and here for the 
first time a botanist traveling from the east will find Actinella 
scaposa, Scutellaria Wrightii, and Quercus virens, all three very 
common through the west. Along the streams he would notice 
Vitis rupestris. 

After crossing some extensive prairies we come in sight of 
the valley of the Brazos. There are limestone bluffs intermixed 
with sandy patches of post-oaks, some fine prairies, and beautiful 
clear streams. There we collected Psoralea esculenta, Townsendia 
sericea, Vesicaria recurvata and densiflora, and Berberis trifoliata. 
The mountain cedar (Juniperus occidentalis, var. conjungens) 
also appears for the first time. 

We crossed the Brazos near Comanche’s peak, and reached the 
Paluey’s valley the next day, through a sandy forest interspersed 
with rocky prairies. Along streams we collected Ranunculus 
macranthus. We find nothing new in this valley, nor in the re- 
gions south of it for about twenty miles, consisting of woods, 
prairies, and hillocks. 

On the 17th we crossed the Bosque river, and found ourselves 
in an extensive prairie, where was discovered a rare plant, Am- 
sonia longiflora. We also admired the numerous shades of Cas- 
tilleia purpurea, whose flowers vary from dark red to white, and 
from orange to light straw color. 

About Cowhouse ercek and Lamposas river we were detained 
over a week by nearly continual showers. On the prairies we 
noticed Gaura coccinea, CEnothera Greggii, and Melampodium 
cinereum ; along the streams, Clematis coccinea and Nemophila 
phacelioides ; while the characteristic species of the limestone 
bluffs are Astragalus Reverchoni, Psoralea hypogzea, Erodium 
Texanum, Vesicaria Engelmanni, and a Sisyrinchium that I ex- 
pect has no name yet. [also found a little patch of Dodecatheon 
Meadia. On some rocky hills were the following: Morus par- 
vifolia, Mimosa fragrans, Arenaria Benthami, Galium Texense, 
Acalypha Lindheimeri, Ervsimum asperum, and Hedeoma acin- 
oides; in clefts of the rocks the two ferns Notholzena dealbata 
and Cheilanthes lanuginosa. 

April 25th we reached Lamposas, a town celebrated for its 
beautiful sulphur springs, which attract many people. Near this 
place I noticed for the first time Thamnosma ‘l'exanum, Astra- 
galus Wrightii, and Menodora heterophylla. 

At Lamposas we took the San Saba road, due west through a 
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prairie country dotted here and there by high rounded hills. On 
the next day, after crossing through a deep gap between two pic- 
turesque bluffs, crowned with shrubbery, we left the cretaceous 
formation for the red carboniferous sandstone. Instead of good 
grazing prairies there was poor, gravelly, rocky or sandy soils, 
all hoary with chapperals or thickets. These thickets are mostly 
formed by the following shrubs: Prosopis juliflora, Diospyros 
Texana, Colubrina Texensis, Lippia lyeioides, and Opuntia lepto- 
eaulis. Among other plants I note Astragalus Lindheimeri, 
Cooperia pedunculata, Cereus paucispinus, Cassia pumilis, and 
Argythamnia ophioides. In nearing the Colorado the country is 
more regularly sandy, and we found Senecio ampullaceus and 
Festuca sciurea in abundance. 

We crossed the Colorado the 27th. It is a deep stream, bor- 
dered on both sides by precipitous bluffs, on which I found 
Cheilanthes tomentosa and Alabamensis, and also for the first 
time the beautiful Pella flexuosa. 

After traveling two or three miles west of the Colorado, over 
a red sandstone country, we found ourselves again ina hard lime- 
stone region. Here the rains overtook us again, and we were 
compelled to pay a little more attention to the botany of that 
place. Here the little prairies were dotted with the very beauti- 
fui Phlox Reemeriana; the streams were bordered with Mimulus 
Jamesii, var. Texensis; while on the rocky bluffs I noticed Se- 
laginella rupestris and Rhus virens. 

On the 30th, the journey was resumed in spite of threatening 
weather. We descended the San Saba valley, fall of mesquit 
(Prosopis juliflora), where IT found a plant most abundant on the 
plains of western Texas. It is an Apium proper, but not the 
same plant that was collected by me and distributed by Mr. Cur- 
tiss. This one must have another name, as the plant found on 
the plains is certainly the one collected by Capt. Pope. 

In a branch of San Saba river, I noticed some Schollera 
graminea in bloom. At San Saba we took the Llano read south, 
and soon afterward pitched our tent in a small valley that would 
have been a fine place for any one to stop, but to me it looked 
like a botanist’s paradise. There was a long hill all capped with 
perpendicular rocks, where were found Tinaatia anomala, Specu- 
laria Lindheimeri, Bouchetia erecta, Abutilon Wrightii, Gono- 
lobus reticulatus, and a good many more that I have already 
mentioned, Beyond this valley lay a country all intermixed with 
sands or rocky hills, and very disagreeable to travel over. In 
the valleys the principal trees are mesquit and post oaks; on the 
hills, mountain cedars and Quereus Durandi. We finally eamped 
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on Cherokee creek, in a better looking country. The ereek was 
full of Nuphar advena, and the banks were lined with Carex eo- 
mosa, and a remarkable variety of Carex acuta. 

The 2d of May we reached the granite region of Llano. It 
first appears as a few granite boulders cropping out among the 
post oaks, and along with them we noticed the following plants : 
Tephrosia Lindheimeri, Sida Lindheimeri, and a small plum tree 
(Prunus glandulosa) covered with fuzzy, unripe fruits, looking 
very much like small peaches. The people said they were “awful” 
good when ripe. 

The Babyhead mountains were soon in view, a dark mass of 
nearly naked granites. I was disappointed in finding but two 
plants | had not seen before, Pelleea Wrightiana and a Selagi- 
nella that our best authorities have considered only a form of 
rupestris. In spite of that honorable opinion I am very much 
inclined to think it a different species. Beyond those hills, in a 
sandy valley, we collected Vesicaria granditiora, Hymenatherum 
Wrightii, and an Indigofera considered by some to be leptosepala, 
but quite different in appearance, 

At the town of Llano, after we had crossed the river of that 
name, we turned cur faces toward the setting sun, going up the 
Llano valley. There in the sandy forests were found Dalea nana 
and lasiathera, Paronyehia setacea, Eritrichiuin Texanum, Vesi- 
earia argvrea, and Houstonia humifusa. 

On the 4th, being along the Llano, we stopped on account of 
humerous species calling my attention. In the seanty soilamong 
the rocks that border the tumultuous Llano were discovered 
Boerhaavia tenuifolia, Nicotiana repanda, Gilia incisa and acerosa, 
Bouteloua Burkei, and a shrubby Croton not yet named, — In the 
river Herpestis chamedryoides was found. 

The next day, after crossing a very poor country, a perfect 
desert, where Plantago Patagonica was about the only thing grow- 
ing, with here and there a tuft of Hermania Texana not yet in 
bloom, we pitched our tent at the very foot of House mountains, 
amass of bold, denuded rocks, quite high for ‘Texas. where there 
are no true mountains this side of the Pecos. ‘This proved to be 
a very interesting locality for a botanist, and for a tourist it is 
certainly so. And now I am sorry we did not stay there a week 
instead of three days. During that time I had my hands more 
than full. The ferns were Woodsia obtusa, Notholiena Hookeri, 
Pella flexuosa (with immense fronds) and Wrightiana, Cheilan- 
thes Lindheimeri, and a variety of tomentosa near Eatoni. 
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Mildews of Indiana. 


J. N. ROSE. 


The following mildews were collected in the vicinity of 
Wabash College during the past season. It is not presumed to 
be a complete list, but merely a beginning, which it is hoped may 
lead.to the cataloguing of all the species of the state. I have 
also listed the hosts upon which they were found, mentioning 
those plants which, as far as could be learned, had not before been 
reported as hosts. This is the first attempt made in this state to 
determine the various species of this group. The list comprises 
11 species and 29 hosts, which have been preserved in the herba- 
rium of the college. 

I have followed in the specific descriptions Cooke’s * Hand- 
book of British Fungi,” Bessey’s ‘ Erysiphei of the United 
States,” and “ Earle’s Podosphiera,”! and have used to good advan- 
tage in collecting hosts Trelease’s “ Parasitic Fungi of Wiscon- 
sin.” Such notes have been added as have come under my own 
observation, and when the description has not been complete I 
have added other characters and pointed out differences. These, 
itis hoped, may be of use in an carly revision of some of the 
ill-defined species. 

1. Uneinula cireinata C. & P. 

On leaves of Red Maple. While the perithecia are quite 
large, .l4mm. in diameter, they do not equal those found by Bes- 
sey on the Silver Maple. Asci only from 8 to 10, 
Microsphera Friesti Lévy. 

Very abundant on the leaves of the Lilac. Common every- 
where. 
3. Microsphera Russellii Clinton. 

Found abundant on leaves and stems of Oxalis stricta, espe- 
cially on plants growing in moist, shady places. 
4. Microsphera Platanii Howe. 

On leaves of Sycamore. Comimon. 

Microsphera Grossularia Lévy. 

On Sambucus Canadensis. As far as I can learn, this is the 
first time this species has been found on the Elder in this coun- 
try. Cooke gives it as a host in his Hund Book. Farlow men- 
tions the Elder as the host of M. Hedwigii; while Trelease gives 
it for M. VanBruttiana. While our specimen does not corre- 
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spond very well with the description given by Bessey for M. 
Grossularize, yet it is more like this than either of the two spe- 
cies just mentioned. The following characters more nearly de- 
scribe our specimens: Perithecia seattered on both sides of the 
leaf, globose, minute, .O7-.09mm. in diameter.  Reticulations 
prominent. Appendages 10 to 15, prominently dichotomous, 4 
to 6 times branched and spreading, clear throughout their length ; 
spread of branches equal, exceeding the diameter of the perithe- 
cia; ultimate branches often quite long, tips blunt. Asei 3-7, 
ovate, containing from 3 to 4 spores. 

6. Podosphera oxvacantha DC. (P Kunzei Lév. P tridactyla 

Wall.) 

On the Persimmon and Quince. Bessey gives P. Kunzei, 
while Trelease adheres to tridactyla. In this species we follow 
Earle, who has carefully worked out the literature of the subject 
and has made a special study of this genus. See BoTantcar 
Gazette, Vol. IX, p. 24. Neither of the above hosts are men- 
tioned in any of the reports which I have at hand. The Per- 
simmon is the first host outside of Rosaceze upon which this spe- 
cies has been found. The perithecia, however, are few and seat- 
tered. All the asei which I examined contained 9 spores, differ- 
ing in this respect from any of the species of Podosphera. The 
description of this species by Cooke is not at all adequate. The 
description of Earle more nearly includes it. The speci- 
men from the Quince gives the following characters: Amphi- 
genous, fruiting on both sides of the leaf, abundant especially on 
the upper side. Perithecia dark brown, .OS8mm. in diameter. 
Appendages about as long as the diameter of the perithecia, 5 to 
16, colored for more than half their length, 3 to 4 times branched. 
7. Phyllactinia suffulta Reb. (P. guttata Lév.) 

On leaves of Dogwood and Hazel; very abundant on the 
latter, 

8. Spherotheca Castagnei 

On Taraxacum Dens-leonis, Bidens frondosa, B. chrysan- 
themoides, Hieracium, Lactuca, Erigeron. All of these, except- 
ing the first two, are new hosts. Cooke’s description is not suf- 
ficient to include all these forms. I make the following notes 
from our specimens: Mycelium often abundant, web like, and 
commonly persistent. Perithecia globose, very minute, but vary- 
ing in size, .07 to .10mm. in diameter, on both sides of the leaves 
and often on the branches and stems, abundant in patches. Ap- 
pendages equalling or exceeding the diameter of the perithecia. 
Ascus with few spores, generally 8. 


q 


62 BOTANICAL GAZETTE. March, 


9, Erysiphe fortilis (Wall.) Lk. 

On Clematis Virginiana. Our specimens are amphigenous, 
as given also in Bessey’s notes. Spores generally 4, often 5 and 
6. With these two exceptions the description of Cooke corre- 
sponds with our specimens. The plants on which this mildew 
were growing were in a very sickly condition. 

10. Erysiphe lamprocarpa ( Wall.) Lév. 

On Cnicus altissimus, var. discolor, Verbena urticifolia, Am- 
brosia artemiskefolia, Helianthus doronicoides, H. annuus, Acti- 
nomeris squarrosa, Vernonia fasciculata, Eupatorium perfoliatum, 
Solidago Canadensis. This is one of our most common and best 
known mildews. The conidial stage oceurs in the early part of 
summer and lasts until fall. The mycelium is generally very 
abundant, covering the foliage with a whitish web-like mass. 
The last six hosts are not given in any of the lists to which I 
have had access. 

Erysiphe communis ( Wall.) Sehl. 

On some Anemone and Ranunculus abortivus. Our Anemone 
specimens give the following points: Perithecia abundant on 
petiole and blade above and below, very dark brown. Append- 
ages 10 to 15, sometimes very long, lower half slightly colored, 
tips clear. Asci 3 to 4: spores 3 to 5, mostly 4. Perithecia 
quite variable in size, reaching .11 mm. in diameter. This host 
plant was found growing in a pateh of Ranunculus abortivus 
which had this mildew upon it, and from whieh it had probably 
spread to the Anemone. In the Ranunculus specimen I noted 
asci from 2 to 6, with spores ranging from 4 to 6. 

Three other species were reported in the laboratory last year, 
but as the specimens were not preserved I could not verify the 
work, and so dispose of them as nearly as possible from the 
meager descriptions in the laboratory notes at hand, 

Uneinula Americana Howe. 

On the leaves of the grape. 

A species found on the Elm, and doubtless belonging to the 
genus Uneinula, is given, but does not come under any of the 
three species assigned to this host as given by Bessey. The 
notes give number of asci 10 to 12; spores 5.. C. H. Peek is 
the only one in this country who has reported finding this mil- 
dew on the Elm, and hence I judge it must not be a very common 
form. After a most searching examination of many leaves | 
was compelled to give up without finding a single perithecium. 

The species reported from the Beech is probably Phyllactiniu 
suffulta Reb., as Cooke says it is commonly to be found here. 
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A species was found by me growing abundantly on Poa pra- 
tensis in November and again late in December. This Bessey 
ealls Erysiphe communis Schl, while Trelease assigns it to 
graminis DC. As yet only the conidial phase has been studied 
and tindine of perithecia will be necessary to positively decide 
the Speci 


BRIEFER ARTICLES. 


Aspidium Oreopteris Swz.— The only \merican station hitherto recorded 
for this species has been the Island of Unalaska, where it was discovered by Mr. 
L. M. Turner in 1878, but by the past season’s searches of that indefatigable 
worker, Professor Macoun, Naturalist of the Geological Survey of Canada, it is 
now located on the North American continent proper, and no less than about 
1,600 miles east of the former station. It was found August 22, 1885, on Mount 
Dawson, at thesummit of the Canada Pacific Railway pass through the Selkirk 
Range, British Columbia, a litle south of lat. 41°. The patches, which wer 
fairly abundant, grew on a comparatively drv slope of the mountain, at an 
altitude of 6,500 feet, or a little less, and also in wetter soil and ata greater 
altitude, on a neighboring mountain, the upper slopes of which were covered 
by a glacier. 

The fronds of the Canadian plants are narrower and more graceful look- 
ing, both as a whole and in all their parts, than those of the Unalaskan and 
most European forms, but Professor Eaton, to whom a specimen was sent, writes 
me that he has one from Mettenius which is as narrow and slender as these. 
The largest of the specimens received from Mr. Macoun has fronds 1) feet 
high, of which 33 inches forms the stalk, while the middle pinne are only 2} 
inches long. The segments, the basal ones of which are oiten large in propo! 
tion to those next them, are but litthe more than a line in width, and the under 
surface is but very slightly glandular.—T. J. W. Burcess, M. D., London, On- 
furio, Canada, 

A Cheap Camera.—A good substitute for a more expensive camera-lucida 
for the microscope can be made as follows: 

Cut 2 piece of thin metal, brass or copper, or even tin will do, in the form 
of a letter L. After smoothing the edges, bend one limb into an unclosed 
band, to clasp the end of the eye-piece after the cap is removed. Clasp the 
other limb near its juncture with the ring, with a pair of pliers, and twist it on 
its own axis through an angle of 90°. On the outer end bend a cock-eye to 
hold a piece of wood, in the end of which make a slight split and insert the 
edge of a cover-glass to serve as a mirror. Of course both the image and the 
pencil-point are seen by looking through the glass, the former by reflected and 
the latter by transmitted light. The iight reflected is sufficient to give good 
definition when ordinary powers are used. In this way each member of a class 
can easily make a camera for himself. 
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J. R. Lowrie.—On December 10, 1885, the death of J. Roberts Lowrie 
Esq., in the 63d year of his age, occurred at his residence in Huntingdon 
county, Pa. A son of the Hon. Walter Lowrie, at onetime U.S. Senator from 
the state, he was born in the town of Butler. From Jefferson College he 
received his first academic degree, with honor, in 1842, and devoted himself to 
the study of law with his uncle, Judge Lowrie, of Pittsburg, afterward Chief 
Justice of the Supreme Court. As a field for the practice of his profession he 
chose Hollidaysburg, in Blair county, but a year or two later removed to War- 
riorsmark, a village at the base of the Bald Eagle Ridge, near the Alleghanies, 
where he spent the remainder of his life. Having married Mary, the daughter 
of Mr. John Lyon, the senior member of a firm which owned one of the largest 
estates in Central Pennsylvania, including farms, furnaces, forges, ore-banks, 
and many thousand acres of mountain lands covered with forests, he became 
its legal adviser and the general manager of the domain. 

Thus situated he had ample means and opportunity for the study of the 
natural sciences, to which he was strongly inclined. Of these, botany was his 
favorite, as a visitor would soon discover from the full and choice array of 
botanical works on the shelves of his library and the herbarium which occu- 
pied a place in the same room. His love of trees and shrubs amounted to a 
passion, and he was well acquainted not only with all the wild arborescent veg- 
etation in his neighborhood, but, soon after coming to Warriorsmark, converted 
the extensive grounds attached to his mansion into an arboretum, where now 
may be seen, aiter the lapse of more than thirty years, splendid specimens of 
many beautiful and remarkable species, native and exotic. In the creation of 
this park he was guided by thorough scientific knowledge and excellent taste. 
May it long flourish as a monument to his memory. 

But his attention was not confined to the cultivation of trees and shrubs. 
To him the entire flora for many miles around his home was an object of spe- 
cial interest. He made large collections of the rarer plants, and by his efforts 
one species new to science was brought to light ( Prunus Alleghaniensis Porter), 
and a number new to the state, of which may be named Ilex mollis Gray, La- 
thyrus ochroleucus Hook., Symphoricarpos racemosus Mx., var. pauciflorus Robbins, 
Phlox ovata L., Pinus pungens Mx. (since found elsewhere), Listera convallarioides 
Hook. The circumstances under which the last was obtained will furnish a 
good illustration of his energy and zeal as an explorer. On a botanical trip to 
the Bear Meadows, an elevated mountain-bog in Center county, he made his 
way very slowly, and with great toil for a considerable distance, through a 
dense wall of rhododendrons to an open space where he gathered the plant, its 
only known station south of N. New York, and then, with his treasure in hand, 
by the aid of a compass, struggled’ back through the jungle to the point where 
he had entered—a difficult and dangerous feat which occupied several hours. 

In person Mr. L. was tall and rather slender. His eye was keen and his 
movements quick. In temperament he was grave but cheerful, and to his in- 
timate friends a most agreeable companion, decided in his opinions but toler- 
ant, a man of sterling integrity and great influence, courteous in his manners, 
hospitable, and above all an earnest Christian. Requiescat in pace. 

Tuomas Porter. 
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EDITORIAL. 


THE success which has heretofore attended the issue of special numbers 
leads us to hope that the one announced for June, to cover the work of the 
field and herbarium, will meet with a hearty response from collectors (and what 
botanist is not a collector?). The object in view is not to bring together all 
that might be said in reference to the collection and preservation of plants, our 
space would not permit that, but to present new and less known methods and 
observations. Almost every one who gathers plants has some special method 
or some ingenious device, which has grown out of his experience or necessity ; 
such items are particularly desired. There are also things to be said about 
finding, gathering and final disposition of certain classes of plants calling for 
independent treatment, which, although well understood by specialists of each 
class, are unknown or imperfectly known to others. In order to combine enter- 
tainment with instruction some short narratives connected with herborizing 
will be acceptable. The material for this number will be partly presented as 
separate articles over the signatures of the contributors, and partly grouped un- 
der general headings, in which case due credit will be given for all assistance. 
There need be no hesitancy, therefore, in forwarding items because they are 
short, for these will be equally as acceptable and useful as the long ones. A 
half-dozen well considered lines from each one of several collectors, which may 
be sent on a postal card, might together form a valuable article. The term 
‘plants’ in this connection is used to cover all vegetable growths which are 
gathered into herbaria or exsiccate, including the various sorts of flowering 
plants and ferns, the mosses and liverworts, fresh and salt water algz, lichens, 
fleshy, parasitic and other fungi, and even the bacteria. There are smaller 
groups in each of these classes to which general methods are not applicable, 
and which eall for special mention. Material for this number should be sent 
in as early in April as convenient. 

BoraNny IN AMERICA was never in a more flourishing condition than at 
the present time. American systematic work, especially that emanating from 
Harvard, has long stood in the front rank, but other departments of the science 
have not until recently been so assiduously or successfully cultivated. The 
study of the anatomy, development and habits of plants received a great im- 
pulse by the advent of Sachs’ Text-book in 1875, and was especially promoted 
by Bessey’s Botany in 1880. The latest addition to this line of text-books, 
Goodale’s Physiological Botany, attests its excellence by receiving commenda- 
tion, not only at home where it was expected, but abroad. A critical review 
in the Botanisches Centralblatt speaks of it as marking an important event for 


American science, and ranks it in some respects above the text-books of Cer- 

man writers. The Gardeners’ Chronicle of England calls it “one of the most 

useful summaries yet issued.” This may be taken as an index to our ad- 

vancement in the teacher’s sphere. It would not be hard to trace a connection 

between good didactic works and the increase of original research. In the 

latter we are surely making notable progress. Nature, in noticing the Associa- 
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tion number of this journal, took occasion to say of the botanical papers pre- 
sented at Ann Arbor, that “these furnish satisfactory evidence of the good 
work doing in this branch of science on the American continent, and will not 
suffer from comparison with a similar record at any of the recent meetings of 
our own [British] Association.” Some of the papers are mentioned as “giving 
especially good evidence of a capacity for original work.” American botanists 
may well feel encouraged at these signs of intellectual prosperity. 


THERE ARE TWO things that we would like to see our systematic botanists 
do. ‘The first has reference to the citation of authorities. It is the most evi- 
dent injustice to ignore and lose sight of the author who originally defined a 
species. This becomes painfully evident when by some change in our notions 
of generic Jimitations whole groups of species are set adrift, to be caught up 
and named in a wholesale way by some one who had nothing whatever co do 
with defining the species. In such a case it would be very simple to cite two 
authorities, one in parenthesis referring to the author who originally published 
the species, under whatever name, the other the authority asnow quoted. This 
would not only be justive, but would also facilitate reference to the literature 
of the species. The first author holds a peculiar relation to the species that 
should be acknowledged constantly. It is his by right of discovery, and what- 
ever name it may afterwards be called does not affect this fact, and should not 
prevent his name being forever connected with it. 

The other thing is in reference to generic names. It is our belief that a 
name once used for a genus shonld never be so used again even if the genus has 
been reduced to «a synonym. This should be especially avoided within the 
limits of a single order. There is no telling when the old genus may appear 
again, and then the new one must be renamed and synonymy becomes confused. 

THE NEW Epirors of the Torrey Bulletin have made a change in the dress 
of that journal and have increased the number of pages to sixteen, using larger 
type and dividing the articles more prominently. The January number opens 
with a synopsis of North American species of Myosurus by Dr. Gray. The “In- 
dex to American botanical literature,” to which eight pages are given in this 
issue, is an excellent resumé, somewhat after the style of the Literaturbericht of 
German journals. We hope that there will be enough sound American litera- 
ture to keep this department always full, but we doubt it. Weare glad to note 
the increasing vigor of the Bulletin, and wish its new editors abundant success. 

A worD of explanation seems to be necessary regarding the place of pub- 
lication of the first ten volumes of the GAzErTE., Cataloguers and indexers 
have fallen into natural mistakes in regard to this matter by assuming, in the 
absence of any direct statement to the contrary, that the printers were also the 
publishers. One prominent index goes so far as to style it “a migratory pub- 
lication.” As a matter of fact the GAzerre in the ten years of its existence 
has had but two offices of publication. From November, 1875, to August, 1879, 
it was published from Hanover, Indiana, and since that time from Crawfords- 
ville, Indiana. 


THE EDITORS were more disappointed than subscribers could have been 
when the February number of the GAzerre appeared with the cover of the last 
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decade. It was one of those things which happen, no one knows exactly how, 
It is proper to say that the same mistake will not be repeated. 

THE NUMBERS of the GAzETTE for 1885 were mailed on the following 
dates: 1, Jan. 8; 2, Feb. 14; 3, Mar. 14; 4, April 24; 5, May 19; 6, June 4; 
7, July 11; 8, Aug. 11; 9 and 10, Oct. 7; 11, Nov. 11; 12, Dee. 20. 


OPEN LETTERS. 


Reverchon’s Texan Ferns. 


I have received from Mr. Reverchon a set of the ferns recently collected 
by him in South-Western Texas, and find, among other desirable species, such 
rare ferns as Pellzea aspera, Pellia flexuosa, Pelleea Wrightiana (typical form), 
Notholena candida and Aneimia Mexicana, well represented. 

The specimens are well selected, and in every respect excellent. 

As some of these species have long been a desideratum to botanists, they 
will be glad to know that there is now an opportunity to secure specimens from 
a collector whose reputation is so well known. 

With the ferns came specimens of Selaginella apus, two forms of S. rupes- 
tris and Marsilia macropoda A. Br. The specimens of the last being more 
villous than those which I had formerly received from Mrs. Young, I was led 
to look upon them as a possible large form of M. vestita, and [ am indebted to 
the kindness of Prof. Eaton for a more accurate determination. 

Medford, Mass. Gro, E. DAVENPORT’. 


A Glue for the Herbarium. 


It may interest certain old-fashioned botanists, who in these progressive 
days still find an interest in herbaria, to know that carriage-glue is an excel- 
lent medium for mounting. It is always ready, and one dispenses with the 
intolerable nuisance of a water-bath. Work which accumulated on my hands 
to a formidable amount I have been able to quickly and surely discharge by 
its employment. The glue, which is a semi-tluid, easily thinned by water, 
comes in tin cans of various sizes, and prices from 30 cents upwards. 
the glue, the curator has then only to provide the small boy to apply it. 

Brown University, Providence, R. I. W. W. BatLey. 


Given 


De profundis. 

A curatur of a museum is often placed in a predicament. I am convinced 
from considerable experience, that connected with every young herbarium, at 
least, there should be an underground railway for the transportation of trash 
to some Botany Bay. I can not always afford to smilingly bow off a benefac- 
tor that offers me a daisy from the grave of Burns, or a sprig of ivy from Ken- 
ilworth. In his way he means well, and it might be hard to convince him 
that scientific interests and those of sentiment may not always coincide. He 
may, too, be one of the persons back of the academic throne, and hence, as 
hinted above, the curator must be receptive and bland. But, then, must he 
not, of necessity, shelve some of these odds and ends? 

Again, why are givers, especially botanists, so blind to the best interests of 
science, as to insist on special cases for their own collections? A herbarium 
should be continuous and connected. It is exasperating when one wishes to 
consult things in sequence, to be compelled to hunt through three or four sep- 
arate collections. Still again, and my cry is from a personal pain, why may 
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not our botanical books be always placed in connection with the herbarium? 
When, for instance, one desires a volume of the Prodromus, is it quite fair to ex- 
pect him to walk a quarter of a mile, or even to leave his special building for 
it?) May this “growl” be not wholly ineffectual ! 

Brown University, Providence, R. I. W. W. BarLey. 


Hypnum Barberi. 


In a letter lately received from Mr. J. Cardob of Slenay, France, he says 
that Mr. Renauld has concluded that Hypnum Barberi Renauld, of which a 
deseription was published in the American Naturalist, vol. XVIII, should be 
referred to Hypnum compactum Muell. Therefore number 886 of my Catalogue 
of Musci and Hepatic should be struck out. 

Wellesley College. CLARA E. CuMMINGs. 


Dispersion of tree-seeds. 


My own observations are confirmatory of Professor Beal’s note in the Jan- 
uary GAZETTE. I have long held the opinion that the seeds of the birches and 
larches, that here spring up so freely in an open field, are distributed chiefly by 
means of the drifting snow, or rather by blowing along on the surface of the 
frozen crust. J. Vroom. 

St. Stephen, New Brunswick. : 


Tumble-weeds. 


While speaking of “tumble-weeds” other than those of our own country, 
Dr. Bessey might have mentioned the curious Crucifer, Anastatica Hierochun- 
tina, popularly known as the “ Rose of Jericho,” though this name is also ap- 
plied to the hygrometric Selaginellas. It is a native of the sandy deserts of the 
Levant.. At maturity, the leaves fall, the branches (which arise near the base) 
curl inwards and form a globular mass which the winds uproot and roll about 
at their will. On being moistened the branches straighten and the pods open. 
Undoubtedly this habit of “tumbling” has been acquired by these different 
species to secure wider dissemination. QUISQUIS. 

Cambridge, Mass. 


CURRENT LITERATURE. 


Synoptical Flora of North America. Supplement and Indexes to Gamopetale. 

Asa Gray, LL.D. 

The first part of this work was published in 1878, containing the Gamo- 
petale after Composite. The part embracing the Composite appeared in 1884. 
As some years must elapse before the whole work can be completed it became 
necessary to publish a supplement to contain additions and corrections. This 
was especially needed for the older part, and as the first issue of it has been 
exhausted, the whole of Gamopetale have been bound into a single volume, 
with such changes as can be made upon electrotype plates, containing also this 
supplement and new indexes. 

It is impossible to note with any fullness the changes proposed, when the 
whole supplement of 86 pages is devoted to nothing else. The point of chief 
interest to botanists is that they can now obtain a single authoritative book 
which brings up to date all our knowledge of the Gamopetale of North 
America, and that they can obtain it at a price so reasonable that no botanist 
can afford to be without it. 

The principal changes naturally occur in the orders after Composite, An 
interesting addition to our flora is Littorella lacustris, discovered at several 
northern stations by our Canadian botanists and others. The recasting of 
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Gilia, to include Collomia, is a very necessary change, and naturally some 
changes in nomenclature follow. The revision of the section of Phacelia, 
which contains P. glandulosa, Neo-Mexicana, etc., has brought relief to some of 
us whose specimens paid no attention to the old group characters. 

The Kritrichinm group of Borraginacee takes on now its modern appear- 
ance, as already noted in these pages, and the genus Krynitzkia contains most 
of its species. 

The genus Mimulus is also revised in view of Mr. FE. L. Greene’s new ar- 
rangement in Bull. Calif. Acad. 

The most important changes have already appeared in per.odical publi- 
cations, and chiefly in the Proceedings of the American Academy. It is the 
earnest wish of botanists that the author who has so fully presented this im- 
portant group of Dicotyledons may be given the time and strength to finish the 
great work of which this forms so important a part. 


English Worthies: Charles Darwin. By Grant Allen. 16°. pp. vi, 201. New 

York: D. Appleton & Co. 1885. 

According to his announcement in the preface, Mr. Grant Allen makes no 
attempt to enter into the details of the philosopher’s life in its domestic and so- 
cial relations, except so far as these touch his scientific work. He deals with 
his position as a thinker and worker, bringing out especially his relation to the 
doctrine of evolution and to those who had preceded him in its development 
and advocacy. Prominent among those who were preparing the way for Dar- 
win and his work are mentioned Buffon, St. Hiliare, Goethe, Erasmus Darwin, 
and Lamarck. To the latter, in connection with Malthers, is given the first 
place in suggesting the solution of difficulties and confirming the opinions of 
this eminent biologist. .The author brings out with great clearncss the circum- 
stances that bore most forcibly upon the life-work of the man whom nature had 
so grandly fitted to fill no small niche in the temple of science—himself a good 
illustration of his own theory of “ natural selection.’ Schooled, not at Oxford, 
but at Cam! ridge, where scientific rather than classical studies held the prom- 
inent place, it was through the recommendation o! his Professor there that he 
received the appointment as naturalist of the Beagle—au inestimable privilege 
to one well prepared to begin the study of nature on so grand a scale. No part 
of the book makes a more pleasing impression upon the reader than the chapter 
entitled ‘The Period of Incubation,” in which the author dwells on the patience 
and painstaking of the author of the Origin of Species. Darwin’s was a genius 
of the type so well described by some one as being “a faculty for work.” To 
retain and work upon a tentative theory for fifteen years needed almost super- 
human patience. But how richly has he been repaid in the stability of his 
work, to which its strongest enemies can only oppose an unsupported denial. 
Mr. Allen takes no pains to conceal the fact that his acceptance of the theory 
goes beyond that of its great expounder. The undercurrent of extreme mate- 
rialistic views throvghout the book in no way advances the cause of science and 
we can not but regret that the author has seen fit to use his brilliant style to 
cast a slur upon those who are not yet ready to say with Sir Charles Lyell, “ we 
must go the whole orang.” There are many biologists whose powers of reason- 
ing and opportunities of knowing are perhaps quite equal to Mr. Allen’s, who 
are unwilling to accept materialism as the outcome of the Darwinian theory. 
More respect for such opinions would have well become the writer of this at- 
tractive volume. 


Ueber intramolekulare Athmung ; von W. Pteffer. Extracted from ——? pp. 

636-685. 

This extract comes without the least intimation of its source, an unfor- 
tunate omission. In it Dr. Pfeffer continues the discussion on intramolecular 
respiration, the present experimeiits being based on the work of our country- 
man, D. W. P. Wilson, to whom full acknowledgement is made. A full dis- 
cussion of the method of experimentation used, together with a figure of the 
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apparatus, is followed by the details of experiments with seventeen different 
plants, phanerogams and cryptogams, in various stages, seedlings, leafy twigs, 
inflorescences or entire plants, at various degrees of temperature and illumina- 
tion. In the different experiments the ratio of the intramolecular to the nor- 
mal respiration (i. e. I-:-N) varies from 0.077 in young leafy twigs of Abies ex- 
celsa, to 1.197 in seedlings of Vicia faba at 23° C. The greater part of the pa- 
per is occupied by a discussion of these results and critical remarks upon the 
theoretical explanation of the phenomena of normal and intramolecular respi- 
ration. 


ry v > Ter 
NOTES AND NEWS. 
Dr. HENRY G. BULL, of Hereford, England, a mycologist, died October 31, 1885, at the 
age of 7. 

Dr. J. E. Duby, the well-known mycologist, died at Geneva, Switzerland, November 
24, 1885, 88 years old. 

MILLSPAUGH'S third fascicle of American medicinal plants has appeared, containing 30 
colored plates, with descriptive texts. 

THE REPoRT of the Forestry Commission of New Hampshire, 1885, is a hundred-page 
pamphiet containing much information regarding the forests of that state. 

Dr. J. H. Oyster, of Paola, Kansas, has published a catalogue of North American 
plants, which seems to be well done, and is surely very useful as a cheek-list. 

STATE AND PROVINCIAL LEGISLATION in the interests of horticulture and forestry is the 
title of a pamphlet of twenty-eight pages, by Charles W. Garfield, containing valuable in- 
formation. 

AN EXTENDED ACCOUNT of the American pear blight, written by Dr. J. H. Wakker, has 
been published in Het Nederlandsche Tuinbouwblad, a gardening journal of Holland, with a 
view to ascertaining if the disease is found in that country. 

Pror. EpoOUARD MorREN has distributed his address entitled ‘‘ La sensibilité et la moti- 
lité des végétaux.’’ It was delivered at a public meeting of the science class of the Royal 
Academy of Belgium, and is a delightful presentation of a very interesting subject. 

AN ATLAS DES CHAMPIGNONS is being published by Octave Doin, of Paris, which gives 
the principal edible and poisonous mushrooms of France. The authors are MM. Richon 
and Roze. It is a large quario with admirable colored plates, and is issued in fascicles at a 
reasonable price. 

THE HERBARIUM of Columbia College, New York City, is being removed to the third 
floor of the library building. This will give many advantages, not the least of which will 
be a thorough protection against fire, the building being fire-proof. It will be several 
months before the work of removal is completed. 

Pror. Cuas. E. Bessey has been appointed State botanist of Nebraska, and ‘the 
sum of twenty-five dollars, or so much thereof as may be necessary,’’ was appropriated to 
pay the incidental expenses connected with the appointment. With such munificent ap- 
propriations it can not be long before the botany of this country is well worked up. 

IN THE JOURNAL OF BoTANY for February, James Britten gives proofs to show that the 
genus Brodiva of Smith should bear an older name, Hookera of Salisbury. It is a tardy act 
of justice to Salisbury, and the case is so well presented that there seems to be no reason 
for not accepting the change. In that event our species may retain their specific names. 

IN THE BULLETIN of the Royal Society of Belgium, Vol. xxiv, J. C. Lecoyer has pub- 
lished a monograph of the genus Thalictrum, with five plates representing the types of 
akenes. The genus numbers 79 species, of which we have about 10. The name T. Cornuti 
L. is suppressed, which brings up T. corynellum DC., but Dr. Gray claims that T. polyganum 
Muhl. is earliest and well enough defined to be distinguished from any other species. By 
Muhlenberg’s name, therefore, this species will probably hereafter be known, at leas 
among American botanists. 
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THE FITCHBURG (Mass.) High School, under direction of its science teacher, E. Adams 
Hartwell, has prepared a catalogue of the plants of Fitehburgand vicinity. It is published 
by the Agassiz Association of that place, and is well done. Asis natural, the old names 
and order of sequence are used, but as the result of seven seasons’ botanizing it is an ex~- 
cellent showing. 

WE cLIP the following lines regarding Dr. Asa Gray from the Gardeners’ Chronicle of 
February 6. They were called out Sy Proiessor Sargent’s biographical sketch in the New 
York Sun: ‘* English botanists Claim Asa Gray as one of themselves, despite the accident 
of his birth on the other side of the Atlantic, and he is held in as great esteem here asin the 
land of his birth.” 

WINTER WEEDS is the subject of an illustrated article in Viek's Monthly for February, 
by Warren H. Manning. Capsella Bursa-pastoris, Veronica peregrina, Linaria Canadensis, 
Lobelia inflata, Hypericum mutilum, Spergularia rubra, Malva rotundifolia and Stellaria 
media are mentioned. Although most of them are usually classed as annuals, the power 
of young plants to endure the winter, and often to open the flowers whenever the weather 
is mild, makes them in effect biennials. They have sometimes been ealled winter annuals. 

EpMOND Lovuts RENE TULASNE died at Hyéres on the twenty-second of December last, 
at the age of seventy. Though he has done no scientific work for the past twenty years, 
his‘name is famous by reason of his classical researches upon various groups of fungi, es- 
pecially the Tuberacee, Tremellineze, Nidulariez, and Ustilaginew. His work upon the 
reproductive apparatus of lichens is likewise wellknown. He also published papers on var- 
ious groups of Phanerogams, the most important of which is a Synopsis of Podostemacez. 
Much of his laborious research was shared by his brother, Ch. Tulasne, who died some 
years ago, their most celebrated joint work being Selecta Fungorum Carpologia. 

Prof. J. C. ARTHUR has just distributed his annual report for 1885, as botanist of the 
New York Agricultural Experiment Station. The report shows great activity and, better 
than all, a desire to grapple with what are really living problems. The average reports 
from agricultural stations, containing the usual tables of very unimportant results from 
still more unimportant experiments, has brought considerable discredit upon this kind of 
work. This report deals chiefly with plant diseases, the topics presented being as follows : 
pear blight, spotting of quince fruit, rotting of tomatoes, rust and mildew of lettuce, rot- 
ting of cherries and plums, disease of clover-leaf weevil, weeds and their fungous parasites. 

THE JOURNAL Of the Elisha Mitchell Scientifie Society for 1884-5 contains one hundred 
well printed pages of excellent scientific matter. This society draws its inspiration in part 
from the University of North Carolina, and its work does credit both to the society and to 
the university. The chief botanical articles are a sketch of the life of the Rev. M. A. Cur- 
tis by Dr. Thomas F. Wood, and a list of additions to Curtis’ catalogue of plants of North 
Carolina by M. E. Hyams. ‘The latter is a list of about 150 species, without localities, and 
not including sedges or cryptogams. The sketch of Dr. Curtis is a scholarly presentation 
of the botanical labors of this eminent botanist, accompanied with a portrait. There are 
also notes on transpiration of plants, analysis of Ilex leaves, citric and malic acid in pea- 
nuts, cypress in North Carolina quaternary, twisting of the trunks and abnormal leaves of 
Blephilia, by Messrs. Venable, Schweinitz, Holmes and Hyams. 

THE ANDEAN FLORA is the subject of a recent communication to the Linnean Society 
by John Ball. Dealing with the origin of the Andean flora, the author remarks that a 
quarter of the phanerogams of the region are Composit, probably the highest proportion 
known in any region, and that of these the most characteristic group is the Mutisiacex. 
Mr. Ball combats the idea of the recent origin of Composit, arguing their great antiquity 
from the variety of forms, the localization of some great groups, and the cosmopolitan dis- 
persion of others. Allowing for all these a community of origin, or even several lines of 
descent, the results as seen to-day must have required an amount of time for their work- 
ing out which could hardly be called even geologically recent. The relation of the An- 
dean flora to the Rocky Mountains of North America, brought about by the mountainous 
connection through Central America and Mexico, is discussed. Polemoniacez and Hy- 
drophyllacew are both noted as orders whose original home may be considered western 
North America, having feebly spread southward along the Andes. The order Loasacez, 
on the contrary, shows a South American origin. 
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AMANITINE and its antidote is the title of an article by C. Macilvaine in the Journal of 
Mycology for January and February, reprinted from the Medical and Surgical Reporter, 
This deadly alkaloid is confined to several species belonging to the Amanita group of mush- 
rooms, as first pointed out by Julius A. Palmer, of Boston, in a communication to the Mon- 
iteur Scientifique in 1879. The alkaloid was isolated as early as 1868. This poison, when 
taken into the system, does not manifest itself till a lapse of eight to fifteen hours; one of 
the characteristic symptoms is a leaden or ash-colored hue of the skin. 


The one successful 
antidote is atropine. 


It had been tested upon the lower animals previous to the season of 
1885, at which time it was first tried upon the human system in a case occurring in Penn- 
sylvania from eating the poisonous Amanita vernus. Itmust be given under the direction 
ofa physician. Polyporei, Boleti, Hydnei, Clavaria and Lycoperdons do not contain a poi- 
son, but may sometimes occasion disturbance of digestion by being too old, partly decayed, 
possessing an acrid or bitter principle, or from over-eating. In such eases the use of sweet 
oil and whisky, in equal proportions, is considered a sufficient remedy. 


THE LITERATURE Of 1885 is full of work on the respiration of plants. Two notable pa- 
pers by MM. Bonnierand Mangin are added to their previous contributions in various 
French journals. The first of these, Recherches sur les variations de la respiration avec le dével- 
oppement des plantes,! is summarized by the authors as follows: 1, The ratio of the gaseous 
exchanges of respiration has not the same value at different stages of development. In 
general, it passes a minimum during the period of germination, and a maximum about the 
middle of the development, in an annual plant. For the long-lived plants, the ratio of O 
to CO» passes through the maxima (spring) and the minima (autumn) during the seasons 
of successive years. 2, The intensity of respiration varies with the development. Annual 
plants show one maximum during the germinating period and another at the time of flow- 
ering. Perennial plants also have two maxima, one at the time of unfolding of the buds 
and a second at the time of flowering. As ageneral thing, the species with persistent leaves 
have a respiratory intensity inferior to that of those with caducous leaves. 

The second paper, La fonction respiratoire chez les végétaur,? 


is based upon all the pre- 
vious work of the writers. 


From it the following general statements may be taken: 1, 
Within wide limits, for the same plant, at a given moment, the ratio of gaseous exchanges 
in respiration is independent of the partial pressures of the gases, the temperature and the 
illumination. 2, The ratio of gaseous exchanges varies with the development of the plant. 
3, Ina given time the intensity of respiration increases, more and more rapidly, with the 
temperature, and this increase is continuous and unlimited, even to the death of the plant. 
It also increases with the humidity of the air, and decreases with the illumination. 


AN IMPORTANT and lengthy memoir, cy J. Herail,“ on the comparative anatomy of the 
stem of dicotyledons sets forth the present knowledge of the subject and adds materially to 
it. The length of the paper (over 100 pages) forbids a presentation here of more than 
the general conclusions of the author, which are as follows: 1. The unity of plan of the 
stem structure persists throughout all the modifications or variations to which this organ 
is subject. 2. The anomalies of structure ere independent of the mode of life of the plant, 
and nothing is at present known of their causes, 8. Considering the modifications to 
which the histological structure of the elements of the various tissues are subject, it may 
be said: (a) that the composition of the wood is independent of the mode of life, but 
that, asa general fact, the diameter of the vessels is relatively greater in climbing and 
twining plants than in plants of ordinary habit; (b) that the liber escapes in great meas- 
ure from this dependence, for, though certain twining and climbing plants have very large 
la‘ticed vessels, others, growing under analogous conditions, have these vessels very small; 
(c) that the cortical portion (appareil tégumentaire) certainly varies least under the influ- 
ence of the conditions of growth (provided it is considered from the same medium): the 
structure of this portion of the stem is generally identical in a given family and does not 
vary whether the plant is twining or erect. 


1Ann. Sei. Nat., Bot., s¢r. vii, ii, p. ¢ 
2Ann. Sci. Nat., Bot., sér. vii, ii, 365- 


’Recherches sur l’anatomie compaiée de la tige des dicotylédones: 


Ann. Sei. Nat., 
Bot., sér. vii. ii. p. 201-314. 6 plates. 
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